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(54) METHOD FOR MANUAL FEEDING OF ROBOT 

(57)Abstract: 

PURPOSE: To constantly feed a robot manually at safe 



and efficient speed by automatically finding the shortest 
distance between the robots and manually feeding the 
robot by way of automatically lowering manual feeding 
speed as this shortest distance becomes shorter. 
CONSTITUTION: In accordance with the current position 
and attitude of a robot A1 which is an object of taught 
operation and another robot A2, a control device B 
automatically finds the shortest distance between the 
robot A1 and the robot A2. Thereafter, by lowering 
feeding speed of the robot A1 which is to be the object 
of the taught operation as this shortest distance 
becomes shorter, manual feeding is carried out. 
Consequently, even in the case when the distance 
between the robots A1 and A2 changes due to change 
of the position and attitude of the robots, it is needless 




for an operator to reset the feeding speed of the robot 
A1 which is to be the object of the taught operation, and 
additionally, the robot A1 is manually fed constantly at 
safe and efficient speed. 
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*>> &n#<y h ©lfc^Sft£^j5i < gc^tcfif ?Ci:© 

-c § s * +> # a * » m ? Z> Z. £ o 

Q j (DlftffiS^^M^ 5. j- U — v 3 > bTRAM 

Pi (i = l~«**«) 4:«f«jfeQj <j = l~«» 
fit) h©lig©BggSR£Jffi##«>, «fc»H*3JMS«jSllH!ffi 
fit R WW ffi * ti 3 * K * ©fit £ «*SEE«tI3tf b ^ X * R 
■in.tM*r8B«UTn*!y h A 1 , A 2 IB|g>S*&l£ai £ 
gffi-fS (S 1~S 1 2) . *@Sgg|Rmin.©fit©^/h 
DtUBCDfll t) it* V £tfS£-f 3 C £ \z «fc Q 

(s i 3~s i 4) , w$ift£.<D!&(Dy*-i;*Wiit-t 
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[#WU!#©I5B] 

* » f offlfflmwiz^mm t> Ji^© a* 

*S8gfSSft#«>> ffiBBS£egK*ficW2£¥ft&!)aug& 
©^«jj£?>;*ji£o 

ji^©A*^ixfea^^ \><Dmm&m&<Dm&m.mmm 

[f»*JH3] h©&U>*©Jfctt:fcJ;t>-|2ntf 
•vM:iilfex7i^^ ©ff*tt©# * ft V 
U «y K^E^Ut) b < tt#*fijgtf© V U V Kr;KZ)l^ 

(figffiSi:fte©n^>> hoy y y K^E^bC^ffifitM^ 

T UK©* M% »> MJK fc I" 5 z t ft t b feWSWH 
1 , If *JR 2 £ fettlf 3 IB«© d # y b ©^*>j£ 0 

[t»*«5] HljBB«^gBBiA s i§«SgffllWT©i:#©^ 

« w#m. 4 ia«© ©^ mm k> ism*, 

[0 0 0 1] 
[0 0 0 2] 

-r-s©*)©*s»e.n-c*t», st, «jj*awe*£-r* 
nijfy h©*^(ctt&-r.i>£3:^i:b-^ 

ixfcfF^Fflt©«6H t * 7 > T? -5 •& ©#*P <btxx^2> 0 

#y h<Dmmizmm , tofi s ft&{si£^£.otem-g:izi$^x 



(2) &m¥5-3 4 5 2 8 6 

2 

«ffc&5D#y h©i&< -f .5*1^ iJ 

«fctf, d4W h©^tt^l»){cJ;oTo^-v btfWS^C 
&iSbfc£?:&ti-&-efcl\ *--/t-9-f Htt*/.h£<tt 
£1-£>ckJcj;9«i£')3«ftiffia<bbT, Sfc^Slft 

-5tcb-cofco 
[0 0 0 3] 

[^Hj§#8?ifebJ;-5£-r£Sg«] b*>U «i6T-fcfc^St 
b^ffiS{CT^1-ixto%«ffiT-fi^©n^y h©^ 

«flU&fir3i&B*>£fc-CSfco c©j;-3 ma** 
on** h*H^ft:i!t^«ffrsk#. afesa^-yh© 

h©«^»^ftfi : c.T^?>BVBU#©D^y h©Hr^« 

iJtm«^ ft - fi b (c is 5 ^ n * ^ h ©{SB 
20 Bl^i:WVH!f#©D^y Koawaw^*SBBbfc«r^fc 
£ttS&D#y h©ifi[gli^ IP*,, &**»*£©**£ i: 
SSD#9 hiifHit^Snfy h- k©E§gi#!i^J.: 

fc-Tfttt* fcsnjtfy ho{u«gi*ft^b 

sfeto, ife*«jt»^ti^^©^ii^^T-r-5« 

ffivMKfc*7>:rbTL*jtfcr* «[^«^©^i:*5 
30 n^y hffliaat*«* J &5«-&-C*'foi«jiffl*!(^«<tft 

fTock^r-t-r, ^t, i^ffl©««ft»«bTi«Mi@i 

mmt*ftX\£, ^ffllt^«^ft^b^Hi-fc^©a^ 
[0 0 0 4] ZZX, *&BM<DBm*. m9m*&m(D 

h ©»*Slftft»*A < z t<DX g % p » 

h ©^ »31 0 ft W8k -f -5 C K S o 
40 [0 0 0 5] 

[»Mft8?»f £fcto©3M£] *MCo*^®fi|i 

A^^nfcOTK-v h kffe©D^y h©SffiffigS^i:{c 
IBgfi<JftafiKbfeo ^tofee^Eggf^lS^SgBiW 

t© k § ©^^©^«i^ *) mm. ft t) as 

50 ^5^tctta;a©*«)^»)aftftfT^?)«J;dK:b 
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tZo 

to 6 0 6] 

wm] m*mtti$<?>tztb<D^mm*)m^*a#y biz 

l&j£!?^©A;t>£*lfcD7tW K IP^, %LfmW<Dti 

\zm^-t$mmwifi&mmzuxv bmnmmvm&ia io 
aajtisfca-'iu z&mtttK. la> 

^Micf>v &^«{t©SS<b^£3it4©ffi{fc^^& 
[0 0 0 7] 

mmm] «t, he^mut*^©^^!^ 20 

■fix, mil£2€i<DmMmn#y bA 1 , A2£*§5£ 

*®*%^m&(Dtbz>m.mzmm\., 7-r>±©ei« 

#r^Di:x*y h^&£Jfc^i§r©0iJ£^il-f4*Illl-e 

T< JfcfflKHJS^tlfc^— *E 1 , E 2 v ^-XE 1 , 
E 2 t W. *) ft 6 *iTfi««l«D0 t) C HHEf 3 > a 
-Gl, G2, i/ail/^-Gl, G 2tmt)ft^e>ti-r 
MWfSit57-AHl, H2, 7— AH 1 , H 
2 ©«CK 0 ft» iXTSeffirt-C»»f §7^77 
-AJ1, J 2, 2-OCDHltegffiSS:^LT7*Tr— 30 

a j i , j 2cD$fe«(c9ioft^?>ti{iji©^^b* j Br 

IBS: 'J* MCI, K2, *5<fcV, #K®igfS£SK»)-f.Sfc 
&XDV-— tf^e— * M a 1 ~M c 1 , M a 2 ~M c 2 
iot«^*ltU5o i/aM-Gl, G2, 7— A 
HI, H2s 7*77 — A J 1 , J2 V 'jXhKl, K 
2ffl^ligD#yhAl, A2©U>^T'&tK * 
fc, iJXhKl, K 2CD=&^{ctt^7ai^^i: UT©^ 

cooo8] &mmmu#v bAi, A2itm-o$m 

mm (WT, otfy hD-7t^5) BICiDf 40 

tCCPU^ ilfflO^'^Al, A2<Dtztb(DmU 
aSP7-p^7A^«bfeROM> fcotOs Ifc^-* 
^> = i > 3 i^— ^^gBtf-f 3feto©^»S8t4 
RAM^ □f^gllC'f^-^x^^I^ 
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«Eg J f>«itg{CHbTttgE{CJlfi]-C-$>.5o WTx bukE©« 
[0 0 0 9] g="T> ^^©^ffitftS^filtcS^Ta:* 

WLttz&xixy b<D^mm*)mm*yi7£?2>& : ?iz{;fz 
mmmiz-o^-zmw-tZc d©*§^ itfflD*^hA 

lfflg'JVi't-feliya^-Gl, 7— AH 1 , 7* 
77-AJ1, U^hKl, *3<fcV, »-#t-*Ma 
1 , Mb 1 , McU, x7i^mW#'ji bm& 

su i ±tc^oip©^^p i ( i = i -izmcomm 

fe5->3^-G2, 7-AH2, 7t77-AJ2, 
'jXhK2, i><fc?>\ t-^-^Ma2, Mb 2, M 

c2t, x7i^^-cfc57>#^ bmm^v2±izm-^ 
fr<D&m&Q j ( j = i ~ffis©»*«) 4tiLt> 

gIfflD*-yhAl, A2©Jfctt^-*i:LTDtf y h 
n> hD-7B©^»^t4RAM{c:|3«^-«-T*5#, ft 
»Of SaU-J/ai'llttCiO, iifflu*»7hA 
1, A2©#*©S«fMl£»fcgSi^**©«fcM5iP 

i, q j (Dm&®.mmm<D±x*. maammmmmm 

fcSlHU a;tW hn> ha- ^ B©^fffgt4R AMd 
M«flB«^*SJ;o{cbT*5<o ^SK^Pi, Q 

j *SitSffifilillffiD^«y hA 1 , A2©#'J> 

f ^«©^taaw*«tvi7 3:^^©ii» 

J^R*SHfl«jK:^r(ft«**a*L<, Witts 

it- ^ — ^ 43 J; 7 1 ^ ^ ©PMUft^PHHffi t f 

So 

[0 0 10] @2lt *#«5*HMls«W*iiW£ 
UtflfflD*y hA 1 Sfc«±A2C^«)^f)Ji^*A 
*LW50I:d#9 b=i> bn— 7B©CPU«t 

t7D- htfe^ d©Sfl.a©feS?)ffl^D^^A 
ttDtf y h3> h-D-vB©ROM(CiK»)SlJiai!rD^^ 

A©-g|5i: LTt&*rt£*vt^£o 
[0 0 11] #w»fls«W*»6©*»aD*t^fttttHl, 
fcCPUtt> «^«S3«l'5?;**Rmin.fcS';* 

ifflffi£ "0" fc#J#HbLfc» U^rs 1, 7.7- v 

7-S2) , mmm "i" j>*v*>b i.TWimm 

«j©ffi?r "0" Jctmit-tZ (7,r^7S3, 
7-S4) o &UT% CPUtt^Jt«i©fit{C*V^T^ 
3RfflD*yy h A l©^i#@©^®^P i(Dm&®.wm 

m z ^ff^s r a m*> h wlhtLKjIz -mmmt s t jtc 

Xr^7-S6) , »Jg«j©«[k:i6V^"C*ilSD*y h 

a 2 ©is j #@©!8«j6q j <Dm&UL&mm**m&& 

RAMfrt>m?>-&fr (7rs»7*S7) , 1$$b£P i :fc«fc 
j ©^(uB^tCft^T^^P i t Q j h©S 



^ (4) 

* 

5 

min. ©4B£ttftjfillHU££ffitt u * R ©«©*'J*Htt 

£j±tsb u?»rs9) , mRAmEiieitu^x^ 

R©<fi#«&8ggS13<S U 5>X * Rmin.Offi <fc 0 
>^#Rmin.tcBiS5£b (Xr-y/S 1 0) , *S 

auisuBiisNiaBtt u * R amwmmmmm uvz* 
Rmin.cDffl«t k> < miMzmmmmfevv** 

Rmin.©iS£^©$${£Ef-r-S>o Z<D®mxltm 10 

M 8§@EIIBiS U^X^Rmin.tOX^AAsffF^-rSIS^Rr 

IRfcfcR i: 0 , g*SBggtsB« U y X * Rmin. C#S5o£fia 
Eggf83fSb^:**R©iiI, EP*>, mmmatfyVAKD 
ttWL&P 1 fc£*J8DJKy hA2®^Q 1 £<Dm<D 

[ooi3] &iat-, c p utttfcmtttg j (Dm&rnmm 

tcigL;fc*>Sft>£»JTr-5* s (7f^7Sl 1) > 3tb 
T^ftttftfcf, WT^ Xr^rsi l©W9J*gjR*«JI4: 

1 1 tiKfiXri'rS 6~X^^7"S 1 l £t-cd;u— 

^©awifctt&sib^fTU iifflD*'yhAi©# 

flfcAP lkMHlfflDaRy hA2©««MlQ j C j = 2 ~ 

mnm i:©iin©ffi«s£T»au mmssmsamuv 

**Rmin.©3&£««fc 0 * 'J^ *ffl©«r«jSiBBre(i 
tiiZtlZmi^ ^©fit^e^Sg^IBtgb^X^Rmin.tc: 

iBK^yyrs i i<Dnm&m&nt:te2>t, cpu 
wu **««i©ffl<i««»«[t3iiufcj&>g*»**uai-r* 

ifi Ur'v7S 12), iibT^&tttUS, JilT, 30 

7Vi<Dmm£z : ry7s i 2©*j»jjna*iftt)jgbiiff 

U l*fflD*5/ h A lcD^Sti^P i Ci = 2~eas! 
fit} i:l«fflD#?hA2©^Qj Cj = l~*» 

tlZni^ *©ttS*JfflE«E*US>**Rmin.fc:jg*r 

[0 0 14] &oT, Xrv/S 1 2©WJrg^*s*i: 
^ofcSPgT-tt, gftfflntfy h A liScfcVXtfy hi§ 40 
Sf»Ul©«fRAPi C i = 1 ~«J&§«I3 i:it«ffln# 
v hA2*5<fcV;*:#y h*«»U2©*&*j&Q j C j = 

*Rmin.lc{£#£*i£Ci:i:&.2>o 
[0015] Bl±©JHifcJ: 0aWAIIt*W-*D*» h 
P E 3ffl«*SBggtRmin.£f?iiibfeCPU{i, g*iggf8tRmi 
n. i:^467-D AiS^ ftfc^Rgffi©;/c#>©l«C 
f Kg^T&g&f (Rmin.) SIHiU C©&Rf (R 

■in.) *5p»«ttRAMfcaB«*ntv^s^»3asoaK so 
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©8t£ttV0t:j£t-C&>>3KV0 • f (Rmin.) =V 
Ur^/S 13), «jj%«f^*WTfffiSSilfc 
gIfflo*>> h A 1 ilfcfcfcA 2 ©Affile l jaBBa-o^i/ 

Jtfc (yl^vrs 14), BaJBOi/^alz-S/aVWife 
CiDISffla^'vhAl, A2ffl&*©S£{aSgS& 
{cS^T#®[j£P i , Q j ©3BSffi«aS«©*T*»m 
U ha^hn — 9B©^»«ttRAMk:J8*fB 

tsg-r-So m3^ROMizyoif5>Am^titzmwLwm 

<Dti&>(DMWL£.f <D--m*7n?mx^ ZOMft^flZ* 
— j\— Kttl 0 0 X U ft&gggtRmin. 
©M'J>tc{*oT^iSf (Rmin.) ©ffi* s i&uaiKttJ{cM / J> 
-T-5M»SiiS«©*^lij!jnHS(T-feo-C, Rmin.©ffi# 

"0" kftotfe»» (Rmin.) ©ffitt;*--^-^ H 
ttl 0%m'&lz&&2tlX^?>c 

[0 0 16] CCt^tlTlHJII*© rfftioji!!, 
Sj fci&TbfcCPUfct, ^U-^SM^t:*<a** 

u#yhAl, A2P^©g®8g«|Rmin.fflffi#/h^<«c 

n«ia 3 ©MRSf can-c^ttin oisvs smttHz 

fc, IifflD#5»hAl, A2P^©gMSglfRmin.©ffi 
^#<'5:oTSM J ? , ®^©'C,>i2* s !&:<*ix«, 0 3© 

f k * v ^ t ») aac v * a » w t: wa< b l r 

nsKyhAl, A2H©tSBKfl*A J £'fb-r?>*l£:*^b 

5o Wilt gXfflatfy hA 1 *><ttfA 2 SttHiJ^ 

flMBtSilfflDsPy h A 1 9 "CSMb 

$*T**ffln7l?s» hA2K«ia**fc«JB-CSISfflD 
^•v hA lC(fitHi*i&(ft«*«jSbT<l»6ffi*fflD*s; 
hA2^^1fiai9 LtIIffln#.y hAllcaSE**, 

«ffcK*»fflD*y bA i©*»36t)*w>e-r*a 

bfcfcSfctt^TSjRfflD^y hAl - A2P^©gg^*s 
jgiSb-CO-SCTN a^«> b©g!fl*-^«^*Ill®-ri)fc 
»fctt«*fflnd«y hA l©j£D8«4'h£&ffitcSB& 

^bripe>Moa^*i8^-r5'i:>s* s ^>i.o s£*c©ct 

3 * ff -5 fc » C tt* ^ U - * *»« « 

«ffc***aiRu d©«*^»*ttRAMt:afc«>T» 

flsfc:«fc»)gS6fliD#y hAl, A2©(MjS»#*ftt 
MlcjfK£$JiS©-c. *— /t— 5-f h'ffl©SiS«^fc 

^ofc«t>b?ii^<*Uo *»a6!)aK©»^ 
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fttt W fr "=> fiDji^ K «fc D «Sc C aS^SS -f S c #X £ 
So - 

[0 0 17] d©^SE^JT-tt> liin^'V h A 1 , A 
2©&U >^-S>+J--tf^— ^m<D^th^$tHXXfx.yjL 

z * © &mzvt & anus iz m -t t ©££ * 

T-&oA>©!Hf6£j&P i , Qj^iLT^Sfflf, 
SD#9hAl, A2^©«$S8ggiRmin.©fiI# "0 M 
i: * -a T ti-»±T-SEM i: fc h JEffifc £ tx 

-C-feo-C-fev SilSgtCfctjgljIfflDTtW h A 1 , A2iiC- 

%.(Dmm&$> st§-&*>& s„ mmm&Rmn.ommmw 

"0" £&ofctfffiT-fcia3C^;*tiScfcdlc&Rf 
(Rmin.) ©ffili*- Fffi 1 0 %hiJ&Ic{£J#£ 
*Vt^S©T% i(Dtti^t,iiffln^^Al, A 2 
S*'hJMEV-C#»iS»>U lUffln^^hAl, A 2 

fc&oT^afroiiffln^-nAi, A2«i:i 

M bfc t) bfc »5 bt 4) b S 3 

[0 0 18] HffxE©H*Sfi'd©<fc-5t:^S!l»Hi©fe 
4&©H2&5£f fc^D^AfS^bT^Rf (Rmin.) £ 
HtBf SttfcSlc:, g®8gf8t Rmin. ©fit, IP*., 13© 
«tW*-^©^B-C^»lb, *©#*fc**j6bT«« 
f (Rmin.) ©ffl*gB*e^-B-fc77"f ^^ROMtgBtS 
bT;feOT, fSxE© r^Kj^^MSj -egJSBgfKsBtt U 
y^^«c«»l»K«#*nfcSJfiBE«Rmin.tf*-r**l 
2*i|I©E#£X^>.y7'S 1 3®MlT-fttl/v diX(C*f 
J6r*«Rf (Rmin.) ©ffi£#ttB LX^mt btffl^ 

[0 0 19] Sfc, fi&8g&Rmin.©fiI#§&5£8g8tdfel 

V 0 J: & 3 fltefctt, B3lc5<$ftS 

<fc 3 fcMRstf trtt;?.Tl2 4 tip 3 ft* i a fcHliKsSf 
£ffl^So 04 ©MRS f ttRmin.£d©36B£*£iSif 
*P©«jeWI»fir-CfllBE*n, fro, d<Rmin.©fSB£ 
flSJ^-fSWRg' iif (Rmin.) ©fflfr^lc-^ (#- 
M— 5>-f K 1 0 0%) T-&So ^CT% .!©<£?&«& 
£ffl^S*£rfcfc, Mifi© r^ift^t55!i aj tcfcws 
^r»;/S 1 3©5aa-C, S&SggtRmin.fcsS/fe 
ffi*di:©*'M8«*Jt«U Rmin. g d©t§^tc!i*H 
«ttto©^Mft©5Gg-T?«Rf (Rmin.) ©ffl^fltai 
-TS-£, d<Rmin.££^>fet§i&Ktt£&Rf (Rmi 
n.) i:Utt-n-7^ H 1 0 OJfiSiHtttffi^u 
V0 • f (Rmin.) = VomMttnfiT S <fc O K T 

So z(Dmm&7T4 )\s%m^Tfioz£kM)&<DW>& 

[0 0 2 0] W±, mmmntfy hAl, A2©&'J > 

^^-^^©^tBSe«-*5<tt53i7 x^^u i , 
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U 2 (C^o^©#®^P i , Qj££«b-C ""if 

ntfyhAl, A2^>i7i^^Ul, U2©^fPff^ 

^^©ffl^-&fc-B-tCi5ft(b-C^»fflD^^ h A 1 , A 
2Rg©S&g£8iRmin.£»mbfc>K ggt/8ntf 
s»hAl, A2i5<fctf:n:7;n**U 1 , U2CDM*B- 
reps^CSG «®3&fejga>JBft7*— *CK1JI bTmfiE© 
i l/-ya >Mtt-7&ffi©ft&&&£(ftR£&&ffi 
10 5ci:CJ;ottlfflo^y h A 1 , A2P^©gM8ggf 
Rmin.^^ai-rSCi:*,DrtgT-&So d©t§£r, 
DtfyhAl, A2-?>x7x^7^Ul, U2®MSm 

■r^-^tt^flitit^-rs^tii^sfr. «&sggtRmi 

n.£Stta-f Sfc#>©7;v3 'JXAgWimlM© r^iftjai 
OMSj CiSttS^y^S l~*^y 7*S 1 2 ST-© 

aratraa-c&ao B-reps-^csG mcom^-^xmrn 

ffiD^^hAl, A2-^i7i^^Ul, U2ffi{4Ig 

©(ugg^i:^<-Stb, S^BEBIRmin.CtHLjgSAs 
20 "0" fc«:ofci:SfcJ4«raWl*ffl^TtHI*ff^fc» 

^fctt^TM*ffln#y h A 1 , A2#HKgB£Trsc: 

h{c*S©-C. Rmin.©tf-»^fr "0" <Dt t©f 
(Rmin.) ^fit^^S <fc o (cHR^I&R 

«b, ff^Wffl^-^4^$<tSioict5o 
[0 0 2 1] St, H5fcw*n*«t-5fc*— ©DJKrs» 
hu> hU-vBt3^Jil±©S*ffln^^ hA 1 , A 

2 • • • An«ettfMffil-r««^t)x I5J*© r^ift^ij 
hB&IB]^©T;urf';XA^*t-SE9*3J;i>-|ai 

So WT, 0 9i5<t^ 1 0©7D-f-t-h5#Ib 
-C3^W±©SISfflD^>y hAl, A 2 • • • An£i8 

©ll^f£^J^C^3V^•t^i□*^' h^> hu— ^BOW^ti 
RAMCI1 1 £^£ftS=ko&77-i';U#!£tf ?>tVT 
3.— y-*SD^>j» h©i6B&^TbfeB#^f, M 
mmatfy h A 1 , A 2 • • • An©#«(53- HS^- 
(c^b-rT*^i:'EcSo^<y h©n— 
T-^S.tot-'SoTl^So 
40 [0 0 2 2] «w*fis«W*»€»©#»*»)Ji«*«Wlb 
feCPUIt Sf, «^EEffiHBttU^X^RminJc^x 

i©fit* "0" t»«Wbbfe« (Xf^/T 1, ^^'V 
7-T2), Kfg^i* "1" -f >^ 'J^> h-TS (X^ 
•;7T3). i^I;V^-C•^ CPUIiftftlSifflftaUT 
3SII#^T•^KIil§!^^g^*A*^^^■C^^S^*fflD^^; h 
Am (m= 1 ~n©^-ftLfr) ©S i#l©tt)SP i 
©^ffifiig^S * ^ffSBt* RAMfrf. Sg^Ji^T* — B#fB 
itSfcftC (Xr^7T4) , D^u/h^*^«k* 
50 «fcV^}|«j©fit* "0" fc«WtlHfcL (^^^7-T 




-&-r £*>3*k ip*k ftm&com&tiLwmmT-to 

«L©gilfflD** h AmtftV^kMm*ft4k, C 
PUfcfc, Stc, T-^cH^MMi:^^!^!.!! 10 
mart? h Ak-tfi¥-mm*)ttM!.<DmMmritfy bAmt 

(^t^7T9) o IP*^ : r-Z<r>m.H : ikH 

ttSLtn^T^zmmmaxy b Ak&mm&.x^mm 
*jsu^tts> -&nti^©^ttm-c-fe5o 

[0 0 2 3] *bT. Xf-y7T 8 ©WJi^m^i:^ 
fciJ^T©*, CPUIt BUM© r^tfrjgSWIj 20 

ttsx^yrs 6~*^y:rs l l ©ffiSfcimifc: Lt 

Xr^7T 1 0~^ry7T 1 5 g;T-©;i/— ^©MS 

V*4£*fflnjt?y h AmiScfctf*** FMUmOt 
Sb&Pi Ci = lD fclifflD^fhAkJsm** 
h**SUk©*MRj&Q j Cj = l~«ttflD i:©H& 

y hAmi3*V*#y h*ft»Um©«r*j&P i Ci = 
ID A>e»«t»iai^(i«t:*SS*fflD*ry bAk&klf 

h*S5»Uk©«f«^*T!<0ffi**««ffi«E« 30 
U ^ X * Rmin. "T & o 

[0 024]^ CPUIt Dstfy M*jmt«k© 
6©MS(ca;l§b> njjfy HftjR}&«k<Dffl[3&«n3lfy h 

»«nt:a-r**-e©iajx HuitifcPi«©Ma*iiSt)iib 

Slffbt. lIffln#yhAmC!)TMft«:^t© 

zxtjztix^zmmmaTKy ^Amis^u^y bm 

«»Um©«HSfo£lPi Ci = U £T-©Bgltl£JtffiU 40 
•?CDg'J>ffi£g*SBEfBS31gU Rmim. t«#-f £><> 
XrvT'T 8©*iJS'JiiSSA i Ki:^ofea-&'fe b< 

r- * n 9 <Dmmmmifim t*-? tzM&iz ^ * 
?t i o~x7-v7t 1 5£x-<Dmm&imfr£L. m 
mmntfy hAm&tt.(o&m&ifimw.Lxmnt<ti2>cL 
b.tz£t)&m&ffimt&w "o" t*%(D*m±?z>t& 
^ mmmnxy h Am£?®Tz>ajm&(Dte^urty 
h iztt bt mmmmzxsb s o fcB$ng©«ifc£tfci& 

[0 0 2 5] ^bt, Cl©J;-5fcMJI£*i')&bj|fi : -r 50 
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m©!»gst^Pi ci = n ^^et.j£^fitS{cii£«-r5 

[0026] wt, cpuit ifctfsfgti i (Dm&mmm 
{cat--i>ST-©p^ ip*>> ^T^TncDWi* 5 

Ki:£.I>£T-©F^ &mmffi i ©<I£J«& "1" 

>;/ hAmCWtlSfflD*^ hAmCTiMt'S 

{cHSrlBftbTi9)<o 

[0 0 2 7] S£oT, 17 OOpmmSMPXt. 

SMISRfflnjJis; h Am&itfX* y h?SSSUm©#® 
j&Pi Ci = l~««lfflD i:ilfflD#^A2, A3 

• • •AnC^MQj Cj = l~«$?filD h©ll^ 
fc*^T«*»abfc2j£IH©IE«, IP*., glitffln* 
y FAmtil*fflD*v h AmJC«*»jE»-rSffi*ffl 
ntf-j/ hfc©F^©ft&8g$#«*S8E8iI3«l^;**Rmi 

[0 0 2 8] ttT, C P UttBtjxE© r^fta D*uij (c 
iSttSX^yp'S 1 3~^r'vrs 1 4©5Q.ai:|o)^{3 
lTXf^7T8~^ry7'T 1 9 i:T-©£!UI£Sy£ 

u mt&&x^M&Qm<$*Atii<ixx^zmmma# 

* b Am<D^mmK>mg.*mm-t%o <tm&£.uF®}Wk(D 
mzm^xmrnomMm^nrnx^*). ^x^^r©^ 

[0 0 2 9] Sfe, SStffla^y h A 1 , A 2 • • - A 
n©§^Si6 {r^^n-5<ta {C<@S!)©D#^ hn> h 

D-7B1, B2 • • • BnxmW}®m-tzm-&Mz, 

utfiy b^> B 1 , B2 • • • B nC^^^jl 

muxmm b, ^d*^ai, a 2 • • - An© 

7B1, B 2 • • • BnT-»ttSbT=&^©a^^ hn> 
hn-7©HBtt^©F 1 , F2 • • • FntH£ffaiS-f 

> hu-7(cl3ft^©F 1 , F2- • -Fn©1$$U&© 

r-<!?*m&.mfr&A;X\ ^mmvttgittezuxy b 
©Dtfy h3> hD-7^g!t^©sgffii*ffm-rs<fc 

EI9i3<J;t>-|ll 1 Otc^ft&MStlHHlfc 

Lisiifflp*^ h©*i&^t)MS*e«)6<j{c^s-r 

[0 0 3 0] ^7tC^^tT-5«to{C, flfflD* 

f hAl, A2 • • • An©^&^^<@SU©n^f hn> 
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hD-5Bl, B2- • • Bxi-rzmmfamt&tPkX.*: 
Al, A 2 • • • An©^^P^fflB§^-^?rH3«* 

1, B2 • • • Bn©V^ftA>-o{cieffiS^giF£iJ</f 10 

5 «fc -5 tc L c *i 4: pi«t-*> & „ 

[0 0 3 1] 

ftfcntfW hhfffe©ntf y ^©Jlffi&ggi^icg^T 

a** hmet&mmm&smtiMz&tt), L*»t>, c©g 

g?S^bfcJ;oTntf * hH©sgi£i#^bLfc:t§-£re*> 
[m 1 ] temz^w? z> vjfimo&zmmz 2 ^©11 

[02] ^H^©^$:afflbfc-|ISS^J©^i!lM^M 

[03] mnmm<D^mm*)*i!i-mx-&m.*m-m-r2>tzisb 30 
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[04] mmzntii-rztz6b<D&mmijQmm(D{i!i<Dm* 
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[S5] *-©D^>y hn> h d— ^-r-3^ti±©jg* 
max* hzm.w>$m-rz>m-e!$:m-r7nyt>mx-$> 

So 

[06] ^StfflD*<> hmoa*? hn> hD-^x-a 
0T-&£ O 
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mLTTMtfc&lin*^ h©3-h-*|B«bfc7 
7"f ;i/S«l^;6<]t^-r0-?:feSo 
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